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PREFACE

This history could not have been written without the assist-
ance of a number of peopule, This debt I take pleasure in acknow-
ledging. Lt. Philip A. McCarthy, FA, gathered the material on
the water problem at Fort §ill, on the Officer Candidate School,
where he was for many months a battalion commander, and on
liaison pilot training at the Field Artillery School, The informa-
tion on the Gribeauval system was translated by him. In addition
to his help on research, he offered many suggestions which were
always most valuable. Lt. Margot Reis, WAC, furnished the
scholarly translations of German and French sources used in
Chapter One. Lt. Leslie W. Hatfield constructed the tables
found in the book and checked the statiatical information. The
several departments of the School and the file section of Fost
Headquarters were unfailingly sympathetic and helpful. Thanks
must also be given to Master Sergeant Morris Swett and Miss
Ethel Hays of the Library of the Field Artillery School for their
help. '

Fort Sill, Oklahoma RILEY SUNDER LAND
1942 ist Lt., FA
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~ CHAPTER ONE -

THE DEVELOPMENT OF FIELD ARTILLERY

From the Romans Through the Renaissance

The word "artillery'' is far olde r than modern guns using
explosive shells for it anciently referred to missile weapons of
any sort: catapults, ballistae, machines of wood and cord which
flung stones or darts, etc, The Romans, according to Vegetius
and other authorities;, mude use of machines: light enough to
accompany the Legions:in the field, & true: "tto.ld‘lrtillerv. .

Each centuty of the" Leglon, Vegetiun'states;’ ‘had & 'dabt-throving "
ballista drawn by mules served by 10 men, It glw ‘direct support
to the heavy infantry, There were also"10 onagri;drawn by oxen

to defend the walls of the camp, - Caesar, when: invading Britain,
used the ballistae and catapults ‘of his ships to- dilpe ree the Britom
gathered on. tho buch to dhputa h{s lmdlng.

LI N R N

The use of muchlnel to cast inoendiuriel was wuu known -
in classic and medieval times, French crusaders under St. Louis
and Moslems uttncking*connttnunoplo were both'ih turn attacked
by Greek fire and wildfire. Dim memories of the latter compound
survive in the expression 'tc burn like wildfire,'' Although often
most deadly, ‘these compounds, ' however élosé some of them came
to being gunpowder, were’ iincendiaries, not-explosives, for they
burned progressively #nd did not detonate instantinesusly.

Mode rn scholars hive almost ended the belief that Chinese
or Arabs invented gunpowder, and it:is thought more likely that
Roger Bacon {12147-1294) was the inventor, One of the foundations
for the belief is the solution by Lt. Col, H.W.L. Hime of the
cipher in Chapters 9 and 10 of Bacon's "Epistolae de Secretis
Operibus Artis et Naturas ot de Nullitate Magiae'' (which when
solved gives a method of refining saltpetre, one of the three in-
gredients of gunpowder) and his sclution of the anagram in Chapter
11 which gives the cotrrect proportions of the ingredients of the
exploaive. Last of all a Iragment of one of Bacon's manuscripts,
the Opus Tertium, 1267, tells the Pope ot an explosive compound
of sulphur, saltpetre, and charcoal then in general use, according
to Bacon, The existence of the Holy Inquisition was motive enough

e .
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for Bacon to be exceedingly careful lest comtemporaries link his
name with such devilish arts as the making of explosives, and he
succeeded go well that anly taday may we be fairly certain Bacon
invented gunpowder.

These matters may still be disputed by scholars, but we
do know that cannons were used early in the 14th century. By
1324 they were used in besieging Metz. One early picture of a
cannon (a queer vase-like affair shooting a missile like a cross:-
bow bolt) is dated 1327, The English were using cannon against
the Scots in 1327 and the term '"canon'' was used in its modern
sense by 1349., Probably the firat.employment of cannon.ina. ...
major conmct was the: English use of two oz three bombards. l.t
Crecy in. the ppening of ithe Hundred Years! War between the. ... .
French and English... . Thair use is mentioned almost casually in .-
contemporary French sources, and most historians credited _
Engl;-h archers with the vigtory, which wasinot surprising, whcn
the nature of early pleces is congidered. .There is mome reason .
to_believe that English sources preferzed,to minimise,the xale of
cannon in their victory; certainly for. many yeazs :the attitude of |
the chivalry was that expreuion to Hotlpur in Shlkupu.rc'l
Henry IV- D A i e et ek e ey e
. Do o HETERPE B R R N R A BN SR HOL L R .
doae. . And that 1t wu nutrpity. so it wu. e a1
.. .That villanous salt petre should be digg'd:- - .. -
..,Qut of the Bowels of the harmlesse.Earthe. ... ... ...
... v Which many,a good tall Fellow:had destrey'd -
... .Se.cowardly, And.but for .these.vile.gunxep. . .. - ..
.. He would himsaplf have. baen & soldiexr. . ... ., .

. Two types of guns are known to have existed then, the bom-
bard, lnd the ribauld, The . bombard, ancestor of heavy artillery,
was built of strips of iron beaten and welded together and reinforced
by hoops. The contrivance was much like a barrel, and thus orig-
inated the term ''barrel'' as appiied to a gun. .Unsound though this
method of conatruction was, it survived until the perfection of
casting in the l6th century. The bombard was of large bore, some-
tirnes as great ap 20.inches, -and was often mounted on a solid .
block of waod which was laboriously hauled by oxen. . Ehauon
was provided by digging under the breech, or by propping up.the .
front of the maount. The.ribauld was little more than a smooth bore
muskat in size and power, mounted on a cart or block of wood.
Sometimes many of these would be mounted tagether--an antici-..
pation of the Gatling gun. In speaking of medieval artillerymen,
the term gunner is often used; however, these people were not
soldiers but civilian experts. Sometimes they owned the guns they
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— v .5

served and were paid by the number of guns emplaced or by the
weight of shot thrown., Given the superstitious ignorance of most

of those who lived in the Middle Ages, and considering these gunners
worked with flame, smoke, and thunder, the specifications for

Hell itself, it is not surprising that an atmosphere of sorcery hung
about the craft or that captured gunners were liable to summary
execution. This quasi-civilian status, this air of mystery, lasted
until quite modern times. Twelve of these quasi-civilian gunners
ure shown on the roll of the English Army for 1347,

The Battle of Poictiers (1356), the second great battle
of the Hundred Years War, was apparently fought without artil«
lery. Since the English force involved was but a raiding column,
it is no wonder that the ponderous artillery of the time was unused,
In the second phase of the Hundred Years War (1369~1396), the
French retired to.their castles and cities, refusing battle, and
relying on raid and ambush to harass the English wandering about
the ravaged French countryside. Such a policy was only practical
in the absence of an cfficient English siege artillery, By 1408
the picture had changed, for by that year the then . Duke of Burgundy
was able to own cannon firing shot of 200 to 500 pounds. These:
weapons doomed the feudal castle.’ Seven years later the English,
opening the last phase of the Hnndrnd‘.‘!‘otu War, captured Harflpur
after a steady bombardment, This actios set & precedent which
the French later followed in conducting 60 successful sieges of
English strongholds in a year and four days (1449-50)-~ an interest-
ing contrast to the conditions in the second phase of the war. In
1451 the garrison of Bayonne asked for terms as soon as the great
guns were emplaced, and in 1453 Mohammed 1I battered down the
walls of Constantinople with great cannon throwing shot of 500
pounds. One of these very pieces, in 1807, broke the mast of an
English warship attempting to force the Dardanelles.

Thus by about 1400, the cannon had become a powerful
siege tool, and the day of the medieval castle with its thick stone
walls was rapidly passing. But in those 100 years in which the
cannon became established as & weapon, what about the field gun?
Actually the ribauld was the oldest type of weapon that might be
regarded as a field piece, Reflection suggests, however, that a
ribauld of one barrel was too light a gun to function as a true field
piece, for killing one knight at a time would never change the course
of battle. Also, the contrivances made by bundling ribaulds to-
gether were as bulky and immobile as the bombpards, The 15th
century urtillerist was like an artilleryman of today who had only
the 240-mm howitzer and the 37-mm antitank gun--the one powerful
but unwieldy, the other, mobile but too light.
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In 1424 a Bohemian religious sect, the Hussites, having
revolted against their feudal German overlords, {aced the tactical
problems invoived in opposing feudal knights with raw peasant
levies. Their leader, General John Ziska, reacted by forming a
square of fi.rm carts, chained together, and mounting small cannon.
The German knights threw themselves futilely against this arma-
ment. The happy improvisation was later reduced to a system
incorporating gun carts specially built to rnount small cannon,

The scheme was very like field artillery for the gun carts were
mobile and manned by troops trained to work with an army in

the field, . 1t-is not known what influence this had on contemporary
artillery practices, but.in 1453 an English attempt to storm French
siege lines was beaten back largely by a form of artillery fire.
which,-in the light of luter events, suggests amall cannon able to.
fire fairly rapidly. Surely this was an early use of cannon in

field fqrtiﬁcations. . S

True ﬁeld artillery accompanied the French in their in-
vasion of Italy in 1494 when they took with them horse drawn bronze .
pieces.connected to the carriage by trunnions. .These guns also .
utilized limbers. The gunners''skill in loading, firing, and l_hift,-
ing fire was beyond that previously known, These techniques and
this plece were new on the battlefield, and led to such later develop- .
ments a8 the massing of fires, the use of artillery to stop attacks,
and the ''softening up'' by artillery prior to-an attack. It is dangerous,
in examining the actions of those who have gone before, to impute
modern motives and modern doctrine to. Greek hoplites or Renaissance
condottieri, but on the other hand, we may have in mind that doctrine
often comes from discovery of the principles implied in a Happy
improvisation. Thus, we should be wary in saying that '"Gaston
de Foix ordered an artillery preparation at Ravenna, ' but We would
err too far on the other side if we did not see in it an action of a
sort from which the principle of artillery preparation might well
have been deduced.

At the time of the French invasion, the Swiss system of
massed pilkemen and halberdiers formed the moat formidable
infantry in Europe--against which the shuck action of mounted
knights had been worse than futile, Similar formations of Scots
pikemen had always come to grief against English archers, but
archers were few in Europe, Thus even powerful rulers, such as
Charles of Burgundy, went down before the Swiss halberdiers,
Charles was found lying in a frozen ditch, his face one dreadful
gash from temple to chin. He had attempted to use cannon against
the Swiss, out the lack of discipline and training of his mercenaries
and feudal levies made them unable to handle the weapon properly.
Moreover, his bombards were not suitable weapons for use in the
field,

[




For a century and a half, the Swiss infantry dominated
central Europe. When it was defeated at Marignano by thé French
in 1515, contemporaries were impressed, and the role of the
field artillery was significant, The French had won Marignano
by the judicious combination of artillery and cavalry, the latter
charging and forcing the Swiss to halt and ground their pikes, the
former then firing on them. There is evidence that the French
guns were massed, for the Chevalier Bayard is quoted as saying
to the Grand Master of Artillery, 'l pray you, fire seven or
eight guns altogether, '' and a chronicler relates that gaps were
made in the lines of pikemen and that-the Swiss were; blown into
the air like powder, Coordim.tlon between artillery 'lnd cavalty
was not always perfect and many of the Swiss ¢harges’ hit home '
with resultant heavy losses to the French, But Swiss losies were
dlaaltroully high.

At Ravenna (1512) Gaston de Foix found the Spln:l.lh and
Italians entrenched behind a ditch and an embankment. For
many years the records of assaults upon an enemy in position had
not made encouraging reading for ambitious generals, and the ,
young Frenchman was faced with a real problem. ' In what termis
he saw his solution we do not know, but it is recorded that he
opened the ball with a brisk bombardment of the enemy positions.
This fire eventually so galled them that their cavalry made a
premature attack, which greatly contributed to-their final defeat.
The cannonacde as a preparation was not too successful, for the
first French infantry assault was repulsed. The Spanish cannon,
for their part, slew 2,000 in the French center (actually, Germanns
and Gascons!) while they were waiting the signal to assault,.

Bicocca (1522), notable as the defeat which ended the Swias
belief in their own invincibility, is another example of the use of
artillery in the defense, this time a most successful one. The
SWiss were in arrears of pay and had threatened to leave if they

were not allowed to fight at once. Their French allies were forced

to fall in with the plan and to prepare to attack a wall and ditch

tha! were well-covered by cannon afjd backed with arquebusiers
and pikemen, The Swiss led the attack and threw themselves into
the dreadful ditch with metchless valor, but the steady fire of the
cannon, arranged to sweep the space before the earthwork, and

the fire of the arquebusiers was too much for them., Every attempt
failed, The slaughter was great. It broke the spirit of the Swiss.
Why the French did not attempt a preparation, we do not know.

With the French defeat at Pavia in 1525, field artillery
passed under a cloud for about 100 years. Part of the decline was
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due to an accident an that day, When the Franch cannons were
corrpc;ly; massed,, they had their fire masked by theizr.own: troops .
drifting befors them. At the same. time, the enemy arquebuuiern
inflicted great damage. thyu the skillful use of cover and movement.
The other cause was the improvement in small. arms. When the
cannon had been the beat means of attacking masses of pikemen
the light cannon had flourished. However, with the development
of small arms, it was poasible to form an infantry which could
succesafully oppose pikemen., Thus, cannon tended to assume the
likendas of siege guns, and though they did not literally disappear
for 100 years, the guns hecames.cumbezsomae; nnd‘ slow; .. The; :
approved mathod oi use. was o plant them before the.. bp.ttlo ul:lnq L
where they: remn.inqd durlna the acgion often. ch&ngind hnndn
several times, . T R R B S P RN RR N [ AR O
UL .a I

Some of this trend toward using artillery as uiege guns may
be traced; tg, erroneoul ideas on gun.construction, . Thum; in 1809
we find a French artillerist in the American. servics,., Calonel de. .

Teuaard, writing that until. his own day it had been: thought that o - -

the longer the gun the greatex: the range, and that the greater. the
chaxge the more the effect, .In the light of those theories, &: .. .,
gunner geeking a more powerful weapon would lengthen the barrel
and widen the powder chambeyi . Then, to keep the gun from:
blowing up in his.face, he would have to. ltrengfhen Lt. thul mking
it a.good deal heavior. than it needed to.be.: . . . | . <
B R AN AL ISR T Y R T R ST R IR PR
.This period ai the late. anatlunca. though unfriendly to
field. art_illery. was yet a time of great progress in artillery in .
general. .Many of the characteristic features of modern —a_r»till.e.ry '
originated during that period. During the 16th century gifling,
pointed projectiles, breech loading, shells, and the gunner's
quadrant were well understood; in fact, the gunner's rule of Queen
Elizabeth's day in only a slightly changed form wus used as a
sight for our artilldry as late as 1898, It was deficiencies in
metallurgy, chemistry, and engineering that kept the Tudor and
Elizabethan gunners from shaowing what they could do. The shell,
for inptance, was known in 1573, but.the invention of a reliable
fuze was an insoluble problem at the time. Shells might burat
in the bore or at the muzzle, in flight 9r not at all, Some valiant
gunners lit the fuze and then thrust the shell down the barrel;
others hoped the blast of firing would ignite it. Breech:loading
pieces were by no means uncommon, but it was impossible to
get a gas-tight seal for the breech or a breech that would always
resist the shock of discharge,
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The gunner's quadrant of those days, a segment of arc
graduated in degrees across which a plumb line moved, survived
until the American Civil War, Windy days offered a real problem,
and so the gunner's rule was invented. It was simply a graduated
stick with a movable bead, The bead set at the desired elevation;
the rule was held on the breach; and the muzzle was elevated until
it lined up withthe bead. The principle was that used in the sight
of the '03 Army rifle, the famous Springfield. In 1898 our artil-
lery went to war with the gunner's rule mounted on the breech of
its cannon and improved with a peep sight, lpirit level, and a
windage screw, .. '

:In.one wly the Elizabethans war’_icurioully unprogressive,

fo'r'tho.y had no-sighting squipment. The familiar nick in the breech

and button at the muzzle were not invented until the 18th céntury,
The gun was sighted by noting the apparent difference in size be-
tween the circle made by the breech and that made by the muzzle,
marking one-half the difference on the top of the breech and nnlnﬂ
that. mark and the murzle edge with the target, Perhaps it was

After weighing all of this that same early gunner wrote: - Whenl
was first admitted a gunner, I thought it a shame to take the
Queen's pay for a gunner and do no other service than watch and
ward, to load & piece and shoot her off, which even every fool
may do," . '

That gunner actually did little justice to his profession,
for in that day the gxpert gunner had to be a most learped man,
uniting in himself the chemist, the ordnance engineer, the mili-
tary engineer and the gunner. There was no one else to superin-
tend the casting of cannon, the preparation of ammunition, the
emplacing of batteries fof) siege or defense, or their handling in
action. In Tudor days, these experts were grouped in little bands
in various forts, each under a master gunner but under no central
control. The first step toward the formation of the Royal artil-
lery was the appointment by Henry VIII of a Master Gunner of
England with jurisdiction over all these bands. Another forward
step consisted of sending home the foreign gunners who had been
intermittently in English employ since the early days of the 14th
century,

Tudor gun crews had three men, the gunner, the servitour
or matross, and the laborer. The latter two titles clearly suggest
the civilian connections Bf the arm, the title of "matross ' lasting
until well into the 19th century. These men went through 13
motions in loading, suggestive of the 13 commands of the English
Civil Wars a century later, Their equipment included a ladle,
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rammer, !'spunge, wad-screw, coyne, linstock, priming iron,
flask of priming powder.and a leaden plate to cover the vent,

Major General Sir John Headlam, writing in the Coast Artillery
Journal, Vol 63, states: 'Indeed, to any who served with a horse
or field battery infthe 80's the detail for serving the vent, sponging,
ramming home, and 'springing the rammer' will sound very
familiar."

A document of 1620 illustrated the conception of the proper
amount of artillery to. accompany an expedition. of 30, 000 men to
the Continent, This force was to have two brass mortars (sach
with a chief petardier and five assistants), and 18 cannon of .
varying eize with a. master gunner, thréde maites, three conistables
0 quarter guaners, 124 gunners, 100. carters, the Master General
of Ordnance and his staff, a body of-engineers, and miscellaneous
personnel. This arrangement allowed one cannon for every 1500 -
men.. In 1690, an army of William of Orange had one piece for
every 500 imen, It would, howsver, be an error to deduce any -
tactical trend from this, for 20 years later the great Marlhorough
almost, dhpoud o.‘.‘ crtiucry in one of hil buttlu. e

Gultwun AdO]_.Phul S ;

In 1631 a Swedish king and geneul, Gustavus Adolphul.
won the battle of Breitenfeld, using as one of his tools, a light
handy artillery that could freely maneuver on the field., His ex-
ample was not. fully understood by his contemporaries, but his
use of artillery was fully modern and was to have ite influence on
a Frenchman, Gribesuval, who in turn organized the artillery
Napoleon used. It was an exbeptional armywhose artillery, train-
ing, and doctrine were logically organized and developed for its
task, but Gustavus' army was one of those. Gustavus could build
his army as he wished, for Gustavus the King could enforcu the
ideas of Gustavus the Great Captain, Most soldiers must take the
equipment and doctrine that comes to hand and make the most of
it, just as Napoleon inherited the artillery and doctrines developed
under the Bourbons. He saw their faults but could not correct
them.

Gustavus' artillery reforms were part of a general
reform intended to improve the mobility, fire power, and dis-
cipline of his army, The system of Gustavus' opponents, the
Imperial armies under Tilly and Wallenstein, was marked by
great squares of pilkemen and musketeers flanked by cavalry with
a line of almost immobile artillery drawn up in front; The soldiers




were hardened.mercenaries, expert, brave, and cmul.1 Gustavus.
planned to handle the Imperial cavalry with pikes, fire power, and

his own cavalry; the infantry squares wure to be withered with:grape

and canister and then cu} up by cavalry, The Swedish field artillery
included 24-, 12-, and 6-pdr cannon, short pieces of light weight,
mounted on good, high wheels for easy going on bad roads. To

give a rapid rate of fire to these light pieces, Gustavus used fixed
ammunition, grape or canister lashed to a paper powder cartridge,
The fire power of the infantry regiment was increased by the addi-
tion of two 4-pdrs which fired six times a minute as against the
four rounds a minute of the Imperial musketeers., The Imperial

ca.vu.lry chqrqu at the trot wheeling and firing pistols when-in range :

of the enemy. The Swedish cavalry chazrged at the gallop, - sword

in hand, and ,t.hoir mfuntry !ogmed in small. hsndy uuu of pikomon “ :

and mulketeau.
The Swedish army G\iltwa"l urrayed \nlelr‘c:itintald totalled
some 26, 800 men, 19,100 were. infantryisnd 7,700, taxalzy-and...... -

over.100 guns. They were allied with.some 20,000 Saxons, who = .
broke .and fled early in the battle.  The percentage of guns to: troopm

in Gultpvul' army may be compared to s U, 8. corps of two divisions
‘with some 30,000 men and 96 guns plus corps artillery. The _Imperul

army was somewhat smaller and had only 26 cannon. -

Al at Ravenna a hewy cannonade opened the blttl. with
Swoduh artillery striking the Imperials. Again as at-Ravenna the.
enemy cavalry could not stand the fire and chargsd the Swedish
right flank without orders from old Tilly, who tore his beard and
cried, "They have pobbed me of my honor and glory!'' As they
advanced from the Imperial left wing, the rest of Tilly's cavalry
at his right, not realizing the mistake, charged the Saxons at
Gustavus' left who took to their heels. Undaunted, the Swedes
moved musketeers and artillery to the right and to the left furnish-
ing an excelleont example of the mobility of their artillery on the
field of battle. Seeing the Swedes left flank uncovered by the Saxons'
rout, Tilly moved his infuntry mass obliguely to strike it. The
Swedes' right wing which had shaken off the premature cavalry

attack wheeled to the left and the Swedish cavalry charged ths Imperial

pikemen just as the French Gendarmerie had charged the Swiss at

Marignano, The first charge was repulsed, but it shook the squares,

At Breitenfeld, Gustavus faced an army that had shortly
before slaughtered 30, 000 men, women, and children, citizens of
Magdeburg. Its general, Tilly, had given the order, then gone to
breakfast.
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and then.the Swedish guns began cutting loig red linews in them, The
best-of Guutavus cavalry threw itself at the gap, and that portion of -
the Imperial line broke and fled, thus éxposing the Imperial srtillery.
The temaining Imperial infantry braced itself for the expected cavalry
charge., It never came, Instead, the Bwedish artillery and the cap-'
tured guns began to work on the squares and continued until night '
came, Six thousand pikemen lay there. Then the Imperials began to
break and drift to the rear, and the Swedish cavalry rode forward,

Here at Breitenfeld there was the coordinated action of
infantry, artillery, and cavalry-all working toward the same end,
The:reward was not only if‘ victory but in’ the' dinpa.ﬂty ‘ol lodsen,
about:7;:000 to-3,.000.' At Muiighanc some. ‘6f the’ Swiks phqluheei D
had been ible to make’ good their cha¥ges; but'at Breéitenteld the bulk’
of the Swedish losses came from artillery. Pln.inly the Imperial'
infantry masses could never cnrry their attackl ame.
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There was another notable feature of' Gﬁltavud' tactivs, “the "
massing -of fire,' At Leipeig He united all of his roglmenul gum in
one great Battery, and at'the pissage of the Lech formed T2 juns in

4 great batteries,  The infahtry's demand for’ ‘continual ‘dlos udppbrt’
was met by giving them small §uick<firifig guns, the ancestors.of the ’
cannon company of the 1942 infantry regifvient, while the great bulk of
the Swedish artillery was kept under central control. Breitenfeld for
all its interesting fedtures cannot be seen ay the beginning of an epoch,
for in the Bnglish Civil: War which followed soon after, artillery was
fought as though Gustavus had never lived, snd early in the 18th con-

tury the French uled cannon as: huvy an any Gultnvu- might hl.ve
captured,

The latter part of the 17th sentury was marked by the introduc-
tion of the standing army principlé in the forces of the several great
powers, reflecting itself in the more soldierly aspect of the artillery.
This arm with its civilian traditions was, on the Continent, still often

supplied by contractors., Louvois {1641-1691), among his other reforms,

ended this in the French army and put the artillery under royal control
although the drivers and their teams remaineéd ¢ivilians--an anomaly
that lasted until Napoleon. In the English army the Royal Regiment of
Artillery dates from the early 18th century,

Frederick the Great

With the era of the Enlightenment, arnd the battles of Frederich
the Great, began the golden age of smooth bore fleld artillery, The
campaigns of Marlborough, though fought during the Enlightenment,
occurred prior to this period as can readily be seen by the great
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